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SECTION I.-—AEROLOGY.
SOLAR AND SKY RADIATION MEASUREMENTS DURING MARCH, 1918.

By Herpert H. Kmunarr, Profeseor of Meteorology.
[Dated: Washington, D. C., April 30, 1918}
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For a description of instrumental exposures, and an
account of the methods of obtaining and reducing the
measurements, the reader is referred to the Review for
January, 1918, 46: 2,

The monthly means and departures from normal values
in Table 1 show that direct solar radiation intensities
averaged slightly above normal at Madison, Wis., very
close to normal at Lincoln, Nebr., and slightly below
normal at Santa Fe, N. Mex., and Washington, D. C.

Table 3 shows an excess of radiation of a few per cent
at all three stations, as compared with the normal radia-
tion for the respective stations for March.

Skylight polarization measurements obtained at Wash-
ington on 11 days give a mean of 54 'Fer cent with a

TasLe 1.—Solar radintion intensities during March, 1918—Continued.
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Measurements obtgined at Madison on five days after
the 18th of the month give a mean of 66 per cent with a
maximum of 71 per cent on the 22d.

On the 25th a peculiar and dense haze overspread the
sky at Washington during the afternoon. At noon,
with air mass 1.26 the radiation intensity was 1.37 calo-
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density.
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* Extrapolated, and reduced to mean solar distance.

* Fxtrapolated and reduced to mean solar distance.
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TABLE 2.—Vapor pressures at pyrhelinmetric stations on doys when sol:r
radiation inlensilies were measured,
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A PROMISING CHEMICAL PHOTOMETER FOR PLANT
PHYSIOLOGICAL RESEARCH.

By Craries 8. Ripaway, Assistant.

(Office of Tobacco and Plant Nutrition Investigations, Burean of Plant Industry,
United States Department of Agriculture,)

[MS. received by Weather Burcan, Apr. 10, 1915.]

Botanical literature is replete with references regard-
ing the effect of light upon plants from the viewpoint of
the physiologist, the anatomist, the histologist, the
ecologist and the agriculturist. Numerous methods and
instruments have been devised and used, and with some
success, for the determination of the intensity or nature,
or both, of the insolation of the plant under observation.
So far as the writer i3 aware, all of these methods and
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instruments are possessed of objectionable limitations,
either in reliability, initial cost, or cost of operation. It
seems advisable, therefore, to call attention to a pho-
tometer which, at the present stage in its trial, at least
indicates its practicability in connection with investi-
gations of the light relations of plants. Allusion is had
to the use of oxalic acid and uranium salts as advocated
by Dr. Raymond F. Bacon.!

Through the courtesy of the United States Weather
Bureau, and with the kind cooperation of Prof. H. H.
Kimball of that bureau, some comparisons have been
made of the records obtained by the Callender recording
pyrheliometer with the results of exposure of the chem-
1cal photometer, with the idea of standardizing the latter.

In testing out the chemical photometer, the writer
used uranium acetate and oxalic acid in the proportions
of 1 part by weight of the former to 20 of the lat-
ter; that is, 5 cublc centimeters of a 1 per cent (0.023
molecular) aqueous solution of the uranium salt to 20
cubic centimeters of a 5 per cent (0.71 molecular) aqueous
solution of the acid. (In most of his experiments Dr.
Bacon used a proportion of 1 to 10. In the present tests,
however, the amount of oxalic acid was increased in
order that long exposures might be made.) The solu-
tions were brought together in Florence flasks of 100
cubic centimeters capacity, plugged with loose wads of
cotton,? and the flasks so adjusted in holes in a blackened
board that the surface of the liquid in each flask was
flush with the upper surface of the board, the neck of the
flusk being inclined to the north so that no shadow
would be cast upon the liquid. This method of exclud-
ing the light from the sides of the flask was adopted in
order that only the horizontal surface of the liquid would
be exposed to the sunlight and thereby be more nearly
comparable with the horizontally exposed receiving por-
tion of the pyrheliometer. After exposure the oxalic-
acid-uranium-acetate mixture was titrated with potas-
sium permanganate (2N solution) in the following manner:
The mixture was increased to a convenient volume for
titration, either in the original flask or after having been
transferred to a beaker, by the addition of distilled water.
The volume to be titrated was then heated to 70° (.,
made strongly acid by the addition of 1:1 sulphuric acid
and the potassium permanganate end point determined
while the solution was still hot. Though Dr. Bacon
states that he removed the uranium salt before titration
by the addition of a slight excess of ammonium hydrate,
the writer found that aliquots of the same solution gave
no differences in the amount of oxalic acid present,
whether the uranium was removed or not, and, therefore,
did not use the ammonium hydrate. It was found that
in cool weather a 10 per cent solution of oxalic acid
bhecame supersaturated, when the temperature dropped
during the night, to such an extent that the stock bottle
contained crystals the following morning when it was
desired to make up fresh mixtures for exposure. Because
of this fact it was necessary to use double the quantity of
a 5 per cent oxalic acid solution.

A series of 13 comparisons of the chemical photometer
with the pyrheliometer was run during the months of
May and June, 1917. The length of exposure of the
solution ranged from 8 to 24 hours, although in most
cases the flasks were first exposed after dark in the
evening and taken in after dark the next evening,

1 Baeon, R. F. A solution of oxalie acid and uranium salts as a chemical photometer.
Philip. jour. A, Manila, 1910, 5: 281-303,

2 The flask uld not he completely closed since Dr. Bacon says: ** For all practical
purpuses the decomposition of oxalie acid under the influence of uranyl salts may be
assumed to tuke place us follows: H:C30+>C0.+CO4H,0.” Some outlet, therefore,
was necessary for the escape of the gases generated.—Author,




